UCRL-749 EXPERIMENTAL Sodium isobutyrate=l=Cl4 was prepared by the reaction of isopropylmagnesium bromide with c14o 2 followin~ the directions of Calvin and coworkers (4) for ~he preparation of acetic acid=l-G14o The sodium iso-
butyrate=3=Cl4 was prepared in a similar manner using methyl-labeled isopropyl bromide and inactive C02o The specific activity of the sodium isouutyra.:f;.eol.,.clA was 1-o 72, p.c/mgo, and that of the sodium isobutyrate-J-c 1 4 wb:s-' E 5«3 f.LC/mg 0 The yield for the carboxyl=labeled rna terial was 97 o_ 5% based on the radioactive barium carbonate employed·Ho The yield for the methyl=labeled material was 4f3% based on the isopropyl bromideo _ Thepreparations were carried out on a 20 mmole scaleo Tii~ 'sod'ii.:un salt of the acid 9 eao Oa075 mgo/g. body weight, was in• jected intraperitoneally into a 200 go {Curtis-Dunning strain) rat that had been fasted for twenty-four hours previouslyo The animal was immediately placed in a metabolism cage 9 and the expired carbon dioxide; ++ One f.LC ~ 2o20 x 10 6 diso/mino The counters used were calibrated -·~·-·'··~ . .-....;.,-~.-· using accurately ·standardized barium carbonate prepared by the Oak Ridge National Labpratorieso The efficiency of the counters used was about 5%o
(1) AoLo Graffin and DoEo Green, Jo Biolo Chemo 176, 95 (1948) be L82·o .We see: from Table I that the ratio is lo 76o There is 9 however.? a definite difference in the initial rates of excretion of ;labeled carbon dioxide in the breath of the animals injected with sodium isobutyrate.,;l=cl4 and sodium isobutyrate=3...Cl4 9 that of the animal injected with the isobutyrate=l=C14 being the highero The .. difference in these rates together with the amount of radioactivity incorporated into the fraction of the liver leads us to believe that the isobutyrate is degraded to C02 and a 3~carbon fragmento This degradatj,.on may:./.
proceed ~in e-ither of two wayso The first involves a direct decarboxylation.
to C02 and a )=carbon fragment 3 in this case acetoneo The second involves P=oxidation to a malonic acid derivative followed by decarboxylation to give C02 and a )=carbon fragments propionic _acido
If the latter were the major reaetion 9 the propionic acid formed from the carboxyl-labeled isobutyrate would have one=half the activity of that formed from.the methyl=labeled material, since it has been shown (8) that '· propionate is a direct precursor of liver.glycogeno The glycogen formed in the liver of the animal given the carboxyl=labeled isobutyrate should have oneahalf the activity of that from the animal given the methyl-labeled isobutyrateo From the data in Table I we see that the reverse is tru~o Assuming direct decarboxylation 9 all c 1 4o 2 excreted in the breath of the animal injected with methyl=labeled isobutyrate would result from further oxidation of the 3~carbon fragmento Since acetone is a symmetrical mole-cule~ half of the co 2 would be expected to show radioactivity. Actually, 87% of the radioactivity of the carboxyl-labeled isobutyrate and 47% of the methyl=labeled isobutyrate was excreted in the breath. We assume, then, that the remainder~ 13% and 3% 9 respectively 9 goes to the metabolic pool.
It has been shown that co 2 is a precursor of both liver glycogen (8, 9, 10) and urea (11 9 12). Since the ratio of the c14o 2 available in these two cases is 13s3 or 4.3, we should expect that the ratio of the specific activities of the liver glycogen and the urea would be about the same. We see f:rom the data in Table I that (11) D. Rittenberg and H. Waelsch, J. Biol. Chern. 136, 799 (1940) .
(12) E.A. Evans, Jr. and L. Slotin, J. Biol. Chem. 136, 805 (1940) .
'·
To carry the idea of direct decarboxylation further~ the acetone i formed from carboxyl=·labeled isobutyrate would have no activity, whereas that from _the methyl=labeled isobutyrate would be labeled in the methyl groupo This compound is further oxidized through·pyruvate (carboxyl and ~-labeled) to acetic acid and co 2 o One=half the activity is now in the acetil1 acid and one=half is in the C02 ·(see above). As this c14o 2 is produced.9 we get the delayed rise in the curve for the excretion of c14o 2 in the breath of the animal injected with the methyl=labeled isobutyrate.
One~half of the acetic acid formed in the animal given the methyl-labeled isobutyrate was itself labeled in the methyl group. This accounts for the activity of the fatty acids (13,14) and sterols (14,17) from the liver of this animal, whereas these components from the liver of the animal given the carbo:Xyl=labeled isobutyrate contained an insignificant amount. The same reasoning leads to an explanation of the radioactivity of the liver protein. Greenberg and Winnick (15) found that the protein of animals fed methyl= or carboxyl=labe1ed acetic acid contained more activity than those fed radioactive bicarbonate. The difference in radioactivity which we report is greater than reported by these investigators, but this can again be attributed to the incorporation of pyruvate (16)o (13) D. Rittenberg and K. Bloch, J. Bio1. Chern., 160, 417 (1945) .
(14) Konrad Bloc)@ Physiol. Rev., 2J., 574· (1947) (17) E. Borek and D. Rittenberg, J. Biol. Chern., ]12, 843 (1949) . ·
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Based upon the above discussion$ we postulate the following reaction 
